Introduction
Epidemic rates of type 2 diabetes mellitus are being reported for Pacific Islanders, and in the U.S. territory of American Samoa, a small island in the Western Pacific Region, the high prevalence of diabetes has increased. Among adults aged 25 to 55 years in 1990, 12.9% of men and 8.1% of women had fasting serum glucose levels of ≥126 mg/dL or were taking medications for type 2 diabetes; in 2002, 17.2% of men and 16.7% of women had type 2 diabetes, using the same criteria (1) (2) (3) . A 2004 World Health Organization survey found that 52.3% of men and 42.4% of women aged 25 to 64 years in American Samoa had type 2 diabetes (4). The report was based on respondents' self-reports that they had received a diagnosis of diabetes from a health care provider, took diabetes medications, or had a fasting glucose level of ≥110 mg/dL. Regardless of the exact criteria used, these data indicate that diabetes
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Economic development in American Samoa has increased since the 1950s, yet the country remains poor by U.S. standards. Although per capita income for American Samoa rose from $596 in 1969 to $3039 in 1989 and $5800 in 2005 (6) , the 2000 U.S. Census estimated that 61% of the population lives below the federal poverty guidelines (7) . These rapid economic changes, common in the Pacific region, have led to a nutrition and health transition in American Samoa (3, 8) .
The economic development of American Samoa may be aptly compared to that of nearby Samoa, where the economy is based on agriculture and tourism. In Samoa, lifestyles are more physically demanding, fewer people are employed in sedentary jobs, and the population relies less on imported energy-dense processed foods than in American Samoa (3). In Samoa, prevalence rates of type 2 diabetes in 2003 were less than half those found in American Samoa in 2002 using the same criteria (3) . These data suggest that economic development has played a role in increasing the rate of type 2 diabetes in American Samoa.
The contemporary diet in American Samoa is characterized by traditional foods high in fat and starch (e.g., coconut cream, taro) combined with processed foods also high in starch and fat, such as rice, mutton flaps, corned beef (9), snack foods, canned soda (3), and fast foods from McDonald's, Kentucky Fried Chicken, or Pizza Hut. In addition, economic changes have reduced physical activity. Samoans are increasingly employed in jobs that require less physical activity than the traditional livelihoods of precontact Samoa, such as fishing and preparing coconut meat (10, 11) . These macroenvironmental changes have greatly exacerbated structural and individual risk factors for developing type 2 diabetes in this population (1, 3) .
Health care providers in American Samoa have increased their emphasis on diabetes education of patients. The Centers for Disease Control and Prevention (CDC) funds a small diabetes control program, but until recently, the country had no scientific interventions aimed at improving diabetes management. Although one recent qualitative study has examined American Samoan perceptions of cancer (12) , our study is the first qualitative research to examine American Samoan perceptions of diabetes.
Our research indicates the need for culturally specific interventions aimed at addressing the clear disparity in diabetes burden experienced by American Samoans. Resources for planned interventions in American Samoa differ from those in the United States. The country also has fewer specialty medical services for diabetes, fewer and more expensive food choices for people with diabetes, and limited opportunities for physical activity (4) .
Methods
This study took place at the Tafuna Family Health Center (TFHC), a primary health care center on the island of Tutuila. TFHC serves a district where more than a third of the population of American Samoa resides.
Our qualitative descriptive methodology used focus group interviews to explore the experiences of American Samoans with diabetes and their caregivers. Specifically, focus group questions aimed to assess participants' perceptions of diabetes, including its meaning, etiology, management, and the illness experience. Kleinman's Explanatory Model (13) suggests that health care providers can better communicate with patients by exploring the patients' understanding of an illness. This model informed the focus group questions, which were further developed by the research team with input on cultural appropriateness from the Samoan author (CT). Caregivers were not asked specific questions but were encouraged to contribute to the discussion. The focus group discussion agenda is provided as an appendix to this report (Appendix).
The data collection team consisted of one Samoan public health nurse experienced in diabetes management and trained as a focus group facilitator for this research (CT) and one of the authors (EE). Participants completed a consent form, and ethical clearance was granted by the Brown University Institutional Review Board (IRB) and the American Samoa Department of Health IRB for the study protocol.
From June through August 2005, we conducted 6 focus groups at TFHC and 1 at a nearby workplace. A convenience sample of people with diabetes (N = 110) drawn from TFHC's diabetes registry was invited to participate in the groups. The facilitator recruited participants for the focus groups by telephone. Each recruited individual was asked to bring 1 family member or friend who helped them manage their diabetes. Of the 110 people invited to join the focus groups, 64 attended. All unaccompanied participants were offered a proxy caregiver (a TFHC outreach worker); this approach was suggested by the focus group facilitator and second author as a way to make all unaccompanied participants feel equal and included. Three unaccompanied participants with diabetes in three focus groups elected to have a proxy caregiver. The size of focus groups ranged from 4 to 17 people (mean, 9 people) ( Table  1 ). Focus groups lasted from 30 to 90 minutes (average duration, 61 minutes).
Participants were eligible if they met the following criteria: adult (aged 18 years or older); a male or female Samoan resident of American Samoa (self-defined); diagnosed with type 2 diabetes or a caregiver of someone with diabetes; fluent in either Samoan or English; and willing to participate in the focus group meeting. All but 2 participants spoke Samoan. Of the 64 individuals who participated in the study, 35 were women and 29 were men. Generally, the mix of men and women in each group was even. Of the 64 participants, 35 had diabetes. Eighteen of the 35 brought a caregiver with them, and 3 participants with diabetes elected to have a staff member participate as their proxy caregiver. In the case of the focus group held at a nearby workplace, 12 participants were invited to join the group because they had a family member with diabetes. Participants with diabetes were aged 30 to 84 years (mean age, 55 years); caregivers tended to be younger (aged 21-63 years; mean age, 41 years).
At the end of each session, participants were told they could stay to ask the facilitator -a licensed nurse practitioner -any questions or have their blood glucose level tested. Those who stayed were referred to additional resources for care. Participants in 3 of the 7 focus groups used this service. Because the group sessions were held around dinner time, participants were served a healthy and culturally appropriate meal of chicken, rice, vegetables, and bottled water.
Focus group sessions were audiotaped and transcribed from Samoan into English by the facilitator and note taker. Transcripts were first read by a team of 2 qualitative researchers to identify initial themes and develop codes. Transcripts were then read more carefully to refine the coding structure. Transcripts were coded for the selected themes using NVivo 2.0 software (QSR International, Doncaster, Australia). Both normative and outlying responses were considered germane and were coded.
Characteristics of participants with diabetes varied by focus group (Table 2) . Fifteen (43%) were men, and 20 (57%) were women. Caregivers were predominantly female by a ratio of 4:1. Three caregivers from the first 2 focus groups also had diabetes. Seventeen people with diabetes in 5 focus groups attended without a caregiver because they either chose not to bring one or because of scheduling conflicts. One unaccompanied participant with diabetes in each of 3 focus groups opted to have an outreach worker participate as their proxy caregiver for a total of 3 proxy caregiver participants in the sample. Fourteen unaccompanied participants with diabetes opted not to have a proxy caregiver. Outreach workers shared only their personal experiences and were asked not to share their knowledge of diabetes etiology during the discussion. Because family caregivers did not exact notable influence over people with diabetes (e.g., facilitate participation in discussion), the absence of family caregivers and the presence of TFHC proxy caregivers did not noticeably change the dynamic of the focus groups.
Results

Stress and diabetes in American Samoa
Although stress was not a domain of primary interest written into the research agenda (see Appendix), the issue of diabetes-related stress emerged strongly in response to the question, "What prevents you from managing your diabetes?" Our research found that Samoan participants experienced diabetes-related stress on a number of levels. We have placed participants with diabetes in a multitiered context as individuals, family members (immediate and extended), and Samoans living with cultural and environmental stress as part of the structure of a changing nation.
Individual stress
Many participants defined diabetes (ma'i suka in Samoan, literally, "sugar disease") as the sum of their symptoms. The predominant phenomenological vehicle for defining diabetes in our focus groups was through what Cassell (14) calls an "alien bodily sensation": Diabetes . . . is when you're always sleepy and Participants' experiences of diabetes-related stress as individuals were shaped by moments of "suffered illness." Kleinman (13) holds that naming the illness experience -a process he refers to as the "search for diagnosis" -is not uncommon among people who regularly experience pain and discomfort. Because life for a person with diabetes is regularly disrupted by pain and discomfort, it is not surprising that he or she should name that experience.
Similar findings were recorded among American Indian women with diabetes in a study by Taylor et al (15) , and a recent study in American Samoa found that cancer was also defined through its signs and symptoms (12) . Likewise, when asked what diabetes means, many respondents in our study defined their disease through their felt symptoms and the personal stress these symptoms caused:
My side was hurting so bad -especially after drinking soda -that I had to go to the doctor. The results came back with a very high glucose level. . . . That is my understanding of what diabetes is. It's when you feel bad because you don't eat the food you're supposed to eat. (woman with diabetes, aged 57)
The participant quoted above demonstrates that the experience of "feeling bad" -that is, the experience of pain and discomfort -itself constitutes the intrapersonal stress of living with diabetes. However, interpersonal stress figured most prominently in our focus groups.
Familial stress
Tamasese et al observe, "You cannot take a Samoan out of the collective context" (16) , and indeed, in our research, the relationship between stress and diabetes was often familial in context. For the focus group participants, stress from family relationships was related to increased and aggravated symptoms of diabetes. Participants often attributed their worsened symptoms to a spouse or children: Samoan traditional culture may factor into the perception of insufficient care and its relationship to worsened symptoms, because in Samoan culture, family and community are traditionally responsible for promoting a quiet, still environment around the home of a sick person in an effort to contribute to the healing process (17 Physical, mental, and spiritual balance is extremely important to the Samoan notion of self, and the sense of imbalance this participant feels may indicate that something is vastly amiss (16) . Further research is required to explore this notion that diabetes is testing the endurance of the fa'aSamoa or "Samoan way."
Cultural and environmental stress
Our research also places the Samoan with diabetes in a larger context of acculturation and stress. The effects of cultural stress, accumulated over time because of colonialism and acculturation, have been found to be at play in indigenous experiences of diabetes (19) . Increased exposure to regional and global economic markets during the past half-century has made more non-Samoan food items available in American Samoa. These include packaged, frozen, and canned foods that are high in fat and refined sugar. An influx of fast-food chains has further changed the Samoan diet (3, 9, 20) . This new diet, combined with other lifestyle factors such as decreased exercise and increased cigarette smoking (3), contributes to American Samoans' increased risk of developing noncommunicable diseases. Furthermore, the immunosuppressive effects of stress resulting from the "lifestyle incongruity" found in cultures experiencing rapid cultural and economic change is pronounced among Samoan adults (21) and adolescents (22 In the change from subsistence living to a cash economy, American Samoans have become less active (10, 11, 20) . MacPherson and MacPherson (18) note that in traditional Samoan culture, the process of food production was arduous, involving farming and fishing, which made obesity and its associated illnesses uncommon. Today, many American Samoans sit at work and drive to their destinations. One participant with diabetes described a scenario that has been possible only in recent years: 
Help with diabetes management
Focus group participants were asked who helps them manage their diabetes and how. People with diabetes were then asked to describe what their caregiver does to help them. The people who mainly helped focus group participants were their spouses and children. A few participants mentioned that their extended family helped, too. The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services, the Public Health Service, the Centers for Disease Control and Prevention, or the authors' affiliated institutions. Use of trade names is for identification only and does not imply endorsement by any of the groups named above.
Participants reported that their family members helped them by reminding them to exercise or eat healthily, helping them get to appointments, reminding them to take medication, massaging their feet, or fetching things they cannot get themselves:
The wheelchair doesn't move by itself, so [ The following comments, made by caregivers, reflect the other side of the equation:
The best way to help my husband is to remind him when to take his medication because sometimes he forgets. (woman without diabetes, aged 38)
My mother was also a diabetic and I used to care for her when she was alive. I used to prepare meals. . . . Now I'm doing it for myself. . . . I have also trained my husband to take care of my diabetes, so now he is caring for me. (woman with diabetes, aged 44)
Discussion
Our study found that the stress of living with diabetes was individual, familial, cultural, and environmental. This report provides an important context for understanding the complex struggle of living with diabetes in a collectivist society such as American Samoa. Our research also lays the groundwork for the design of culturally appropriate interventions to help manage diabetes in American Samoa.
Several limitations of this study should be mentioned. First, some meaning may have been lost in translation of the transcripts from Samoan to English; time constraints precluded back-translation or verification beyond the perspective of a single translator. Second, although we made every effort to keep all focus groups comparable, 1 of the 7 focus groups was held not at TFHC but at a nearby workplace, which may have introduced exposure bias. In addition, this particular focus group was much larger than the others, having 17 attendees, and caregivers outnumbered participants with diabetes because anyone who cared for a relative with diabetes was invited to attend. The different dynamic of this focus group should be taken into account. Third, outreach workers participated in 3 of the focus groups as proxy caregivers for 3 unaccompanied participants with diabetes, and although the outreach workers participated as equals and shared only personal experiences, their participation may have influenced the candidness of participant responses. We did not, however, notice any difference in the tone of the 3 focus groups in which they participated.
Because of the small sample size (n = 64) and the nature of the convenience recruitment and sampling, focus group participants may not be representative of all adults with type 2 diabetes in American Samoa. We are not aware of any procedures that would produce noteworthy sampling bias, except that unspecified illness prevented some people from participating. Some people with diabetes may have decided not to attend a focus group because they did not have a caregiver to bring with them. However, 17 unaccompanied people with diabetes (or almost 30% of the sample) did attend the focus groups.
To our knowledge, this study is the first qualitative research on American Samoan perceptions of diabetes. The stress-related findings are noteworthy in that they emerged across all focus groups in response to a question about barriers to diabetes management -not specifically about stress. Stress was found to be a major barrier to disease management and was associated with the worsening of symptoms. These findings provide insight into the multiple levels at which American Samoans with diabetes experience stress. Familial and cultural or environmental stress were particularly pronounced.
Stress within the family was by far the most cited example of a factor that makes disease management difficult, although family members were overwhelmingly named the primary caregivers to participants with diabetes. The importance of family in the process of healing in traditional Samoan culture has been noted (17, 18) . Our findings suggest that interventions aimed at improving diabetes management in this population should emphasize family involvement and education and methods to reduce caregiver burden, given the chronic, lifelong nature of diabetes. Further research is needed to capture family members' perspectives as caregivers of someone with diabetes. Additionally, our research suggests that the concept of self-management, often used to instill in people the skills needed to manage their own illnesses, might need to be expanded in this culture to include the role of the family and caregiver. Respondents' comments demonstrate that skills for managing diabetes are shared within the family and passed across generations. It follows that preventive behaviors -not just management skills -can be learned and shared.
One of the outcomes of stress caused by cultural or environmental changes is a drastically increased risk of chronic diseases such as diabetes. Such stress was studied in American Samoa previously and was found to be significantly associated with various biological health measures (e.g., blood pressure, urinary catecholamines, immune function indicators of stress) in the context of modernization and acculturation (22) (23) (24) (25) (26) . Our research found that Samoan participants associated stress with worsening of symptoms, a result that has been recorded among other populations (27) (28) (29) (30) (31) . Stress management and reduction may, therefore, be a key area for intervention.
Finally, our research found that diabetes is recognized by Samoans as a disease new to the nation and was associated with their perceptions of cultural or national changes in diet and exercise. The results of this study suggest that structural interventions emphasizing improvements in diet and exercise habits may be well received in American Samoa, especially by the older generation.
Previous studies have reported perceptions, notably among Hispanic or Latino populations, that stress and anger worsen diabetes symptoms (27) (28) (29) (30) (31) , and a study from Sweden found that non-Swedish men connected emotional stress to development of diabetes and decline in health (31). Further research is required to clarify the physiological relationship between stress and diabetes symptoms.
MacPherson and MacPherson offer an explanation for the causal link some participants made between family-related stress and the worsening of symptoms: the insufficient fulfillment of a role or obligation on the part of another person. As older adults in the community, people with diabetes may feel entitled to a communal effort, especially from their immediate family, to help them get well (17) . Chronic illness may confound this tradition.
Sustaining special care throughout the life of a family member with diabetes may prove a difficult task for family members to undertake, and such efforts will never achieve a cure, only improved management. More research is needed to better define the relationship between chronic disease and caregiver burden in American Samoa.
Our respondents describe the ways in which the American Samoan diet has changed in the past half-century, the disruption caused by the influx of fast-food restaurants, and the generational divide in food preferences. Many participants linked the changes to their illness. Notably, one of the focus group participants challenged the focus group facilitators to tell him what diabetes was. "Back in the day," he said, "we didn ' 
